In this paper, electrochemical and passivation behavior of 2205 duplex stainless steel (DSS) in simulated concrete pore solution (SCPS) under anoxic condition was studied. The electrochemical impedance spectroscopy (EIS) was mainly employed to evaluate the corrosion behavior of the passive film. The electrochemical behavior of DSS 2205 was investigated by potentiodynamic polarization, EIS, Mott-Schottky methods. The results show that the protective behavior of the passive film of DSS 2205 in SCPS at pH 12.5 is better than that of 13.3 and 13.8. The time for polarization current to reach an steady state will be prolonged with the pH value increase from 12.5 and be shorten as the formation potential increases. The passive film could display the behavior of both n-type and p-type semiconducting which is related to the formation potential. The optimal polarization potential for passivation of DSS 2205 in SCPS is related to the E corr of the passive film, which is in the range of -400 mV to 0 mV.
